Abstract. In this paper, we show that if Rabinowitz Floer homology has infinite dimension, there exist infinitely many critical points of a Rabinowitz action functional even though it could be non-Morse. This result is proved by examining filtered Rabinowitz Floer homology.
Introduction
Many recent studies have focused on the coisotropic intersection problem. In particular, there has been growing interest in the leafwise intersection property described below.
Leafwise intersection. Let (M, ω) be a 2n dimensional symplectic manifold and Σ be a coisotropic submanifold of codimension k. Then the symplectic structure ω determines a symplectic orthogonal bundle T Σ ω , which is a subbundle of T Σ by the definition of coisotropic:
Since ω is closed, T Σ ω is integrable, thus Σ is foliated by the leaves; we denote by L x the leaf through x ∈ Σ. We call x ∈ Σ a leafwise intersection of φ ∈ Ham c (M, ω) if x ∈ L x ∩ φ(L x ). Ham c (M, ω) is defined below in Conventions and Notations.
In this article, we focus on the case that Σ is a restricted contact type hypersurface with contact form λ, i.e. dλ = ω and λ ∧ ω n−1 | Σ 0, which bounds a compact region in M. The argument developed in this article would continue to hold in general contact case with minor modification (see [14] for the generalized Rabinowitz Floer theory). In that case, T Σ ω is nothing but the characteristic line bundle spanned by the Reeb vector field R. A leafwise intersection x ∈ Σ is called a periodic leafwise intersection if the leaf L x through x is a closed Reeb orbit.
The problem of finding leafwise intersection points was initiated by Moser [17] and pursued further in [7, Dr, 10] . Recently there are three different techniques to this problem; [18] approached the leafwise intersection problem with Lagrangian Floer homology and [11, 12] 
; therefore a generic perturbation has either infinitely many leafwise intersections or a periodic leafwise intersection (see Proposition 1.5); furthermore, [2] showed that generically there is no periodic leafwise intersection points.
Main Theorem. If Rabinowitz Floer homology has infinite dimension, then for
there exists infinitely many leafwise intersections or a periodic leafwise intersection.
It is noteworthy that Main Theorem does not assume any kind of non-degeneracy for φ F ; that is, the perturbed Rabinowitz action functional A H F is not necessarily Morse. When it is Morse, the theorem follows immediately from the Morse inequalities. Remark 1.1. An analogous result continues to hold without doubt in any other Morse or Floer homology whenever the action functional is a Morse (resp. Morse-Bott) and it has only finitely many critical points (resp. finitely many compact critical components) in a compact action interval.
Remark 1.2.
The Main theorem subsumes a result in [3] which showed the above result for a (unit) cotangent bundle by means of the spectral invariants in Rabinowitz Floer homology.
Convention and Notations.
• The Reeb vector field R is characterized by λ(R) = 1 and i R dλ = 0.
• The Hamiltonian vector field X F associated to a Hamiltonian function
• φ F is the time one map of the flow of X F and called a Hamiltonian diffeomorphism.
• We denote by Ham c (M, ω) the group of Hamiltonian diffeomorphisms generated by compactly supported Hamiltonian functions. 
F(t, v)dt.
Albers-Frauenfelder observed that a critical point of A H F gives rise to a leafwise intersection. 
Next, we briefly recall the definition of Hofer norm. 
The following proposition is well-known in the standard Floer theory and easily shown by energy estimates (see e.g. [14] ).
Proposition 1.8. There exist continuation homomorphisms for the filtered case:
Φ : HF (a,b) (A H f ) −→ HF (a+||F− f || − ,b+||F− f || − ) (A H F ), Ψ : HF (a,b) (A H F ) −→ HF (a+||F− f || + ,b+||F− f || + ) (A H f ).
Proof of Main Theorem
Proof. Assume on the contrary that RFH(
Since F and f are compactly supported, ||F − f || − has finite value, so we can pick b ∈ R so that Ψ s s g g g g g g g g g g g g g g g g g g g g g Ψ s s g g g g g g g g g g g g g g g g g g g g g HF (−∞,a+||F− f ||) (A H f )
